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Granulocyte colony-stimulating factor (G-CSF) prevents myelotoxicity. Full dose CHOP with G-CSF, based on the leukocyte count oriented schedule, can be achieved with shortened intervals (Sawada et al., 1995; Itoh et al., 2002) , an approach which will increase the quality of life for the patients by reducing the days of treatment as well as the cost of G-CSF (Sawada et al., 1995) . Most patients with localized high-grade nonHodgkin's lymphoma (NHL) can be cured with or without adjuvant radiotherapy. High-dose CHOP followed by locoregional radiotherapy is a feasible treatment for localized high-grade NHL (Bernard et al., 2005) .
The aim of this trial is to evaluate OS, PFS and toxicity of R-CHOP-14 compared to R-CHOP-21 in untreated stage III and IV B-cell NHL patients with Iranian ethnicity.
Materials and Methods
Patients
This trial was approved by Kermanshah University Ethics Committee, Kermanshah, Iran. In phase ІІІ study, patients with previously untreated stage III and IV indolent and aggressive B-cell NHL according to the WHO classification (Jaffe et al., 2001) were randomly assigned by using a minimization method to receive six to eight cycles of either R-CHOP-21 (arm A) or R-CHOP-14 (arm B). A requirement for therapeutic intervention was not well defined and, consequently, some of the patients enrolled were treated immediately after diagnosis without watchful waiting. All patients gave written, informed consent before enrollment. R-CHOP-21 was intravenous cyclophosphamide 750 mg/m 2 , doxorubicin 50 mg/ m2, vincristine 1.4 mg/m 2 (maximum dose 2 mg), and rituximab (MabThera®) 375 mg/m 2 on day 1, and oral prednisolone 100 mg/m 2 on days 1-5, administered every 21 days. R-CHOP-14 was intravenous cyclophosphamide 750 mg/m 2 , doxorubicin 50 mg/m 2 , vincristine 2 mg, rituximab(MabThera®) 375 mg/m 2 on day 1, and oral prednisolone 100 mg on days 1-5, administered every 14 days. G-CSF has been used in a few patients as secondary prophylaxis (based on the patient's need) in R-CHOP-21 group and has been used in all patients for prevention in R-CHOP-14 group. 92.4% patients received adjuvant radiotherapy in R-CHOP-14 group and 93.5% patients in R-CHOP-21 group. Age, sex, type of NHL, subtype, Ki-67 index, organomegaly, lymphadenopathy and radiotherapy, anatomic sites of NHL and recurrence were checked in all patients. Patients with cardiovascular, renal, hepatic disease (hepatitis B or hepatitis C) and T-cell lymphoma and also patients with initial neutrophil count <1.5×10 9 per L and initial platelet count <100×10 9 per L were excluded. 61 patients (92.4%) were treated with radiotherapy after chemotherapy in R-CHOP-14 group and 72 patients (93.5%) were treated with radiotherapy after chemotherapy in R-CHOP-21 group.
Patients were assessed before treatment; at each attendance for treatment; and then after treatment every 3 months until 1 year, then every 6 months until 2 years, and thereafter every year. Details of treatment and adverse effects, performance status, and results of blood counts and other reports were checked by clinicians. An immunohistochemical panel was done for all available No 5(7.6%) 5(6.5%) * Ki67 index was tested for 51 patients in R-CHOP-14 group and 36 patients in R-CHOP-21 group, **T-test, #Chi-square test. R-CHOP21=cycles of rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisolone every 21 days. R-CHOP-14=cycles of rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisolone every 14 days with granulocyte colony-stimulating factor DOI:http://dx.doi.org/10.7314/APJCP.2016.17.3 
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specimens and included CD20, CD99, CD15, CD3, CD2, Ki-67 expression.
Statistical analysis
Outcomes for this study were OS, PFS and toxicity. Comparison between OS and PFS for two arms was checked by GraphPad Prism 5 software that the log-rank test was used to compare the Kaplan-Meier curves for OS and PFS. Chi-square test and T-test in SPSS software were used for to compare the differences in the benefits of R-CHOP-14 in different patients sub-grouped according to baseline variables. Also, Cox proportional hazard regression analysis was used to check the effects of various parameters on the primary analysis. P-value<0.05 was considered as statistically significant.
Results
Between 2011 and 2014 from two centers, 143 patients were randomly enrolled (66 patients in R-CHOP-14 group and 77 patients in R-CHOP-21). The baseline variables were balanced in the patients for two groups (Table 1) . The mean dose received for each drug by treatment group was similar in the R-CHOP-21 and R-CHOP-14 groups. Table 2 shows sites of NHL and recurrence for the patients in two arms.
The mean follow-up was 45 months at the time of treatment analysis. The 2-year PFS rate for R-CHOP-14 group was 83.6% vs. 75% for R-CHOP-21 group and also the mean PFS was 24 months for R-CHOP-14 group vs. 19 months for R-CHOP-21 group that different was no significant(hazard ratio [HR] 0.53, 95% CI 0.22-1.30; p<0.1710) (Figure 1) .
The 2-year OS rate (the mean OS) for R-CHOP-14 group and R-CHOP-21 was 98% (24 months) and 84.4% (19.5 months), respectively that different was significant (HR 0.19, 95% CI 0.04-0.60; p<0.0062).
The 5-year PFS rate for R-CHOP-14 group was 73.8% vs. 54% for R-CHOP-21 group and also the mean PFS was 24 months for R-CHOP-14 group vs. 19 months for R-CHOP-21 group that there was a significant difference between arms (HR 0.51, 95% CI 0.29-0.89; p=0.0188).
The 5-year OS rate (the mean OS) for R-CHOP-14 group and R-CHOP-21 was 98% (24 months) and 84.4% (19.5 months), respectively that there was no significant difference between arms (HR 0.33, 95% CI 0.16-0.68; p<0.0027).
A Cox proportional hazard regression analysis was used to assess the effects of various parameters on the primary analysis. These factors did not affect the point estimate of the treatment arms. (Table 3 ) There were no unfavorable predictors for PFS or OS (Table 4) . Table 5 shows comparison of adverse events for two arms. Although neutropenia and fever were higher in R-CHOP-14 group, but there was no significant different between adverse events in two regimens (P>0.05). 
Discussion
Immunochemotherapy with R-CHOP has become the standard of care for elderly patients with DLBCL (Delarue et al., 2013) . In a study, 1080 patients were assigned to R-CHOP-21 or R-CHOP-14 with G-CSF that around half of cases received radiotherapy after chemotherapy in every arm, 2-year OS was more in R-CHOP-14 group than R-CHOP-21 group and also 2-year PFS was better in R-CHOP-14 than R-CHOP-21, but there was no significant correlation between OS and PFS in two arms. Grade 3 or 4 neutropenia was higher in the R-CHOP-21 group (60% v 31%), grade 3 or 4 thrombocytopenia was higher with R-CHOP-14 (9% v 5%) and infection (23% v 18%). Frequencies of non-hematological adverse events were similar in the R-CHOP-21 and R-CHOP-14 groups (Cunningham et al., 2013) . Three-hundred patients in Watanabe's research (1) with untreated stages III to IV indolent B-cell lymphoma were randomly assigned to six cycles of R-CHOP-21 or R-CHOP-14 with G-CSF. There was no significant difference in PFS between arms (the median was 3.7 (R-CHOP-21) v 4.7 years (R-CHOP-14)). Also, PFS rate was 57% v 58% at 3 years and 41% v 43% at 6 years, respectively. Also, 6-year OS was 87% [R-CHOP-21] v 88% [R-CHOP-14]. There was no significant correlation between two groups for OS or PFS. Although grade 4 neutropenia and grade 3 infections were more frequent in the R-CHOP-21 group, R-CHOP was feasible in both arms (Watanabe et al., 2011) . A Japanese research (Ohmachi et al., 2011) , reported that eight-year OS and PFS rates were more in R-CHOP-21 compared to R-CHOP-14, but no substantial differences were observed in between two arms. The 3-year PFS was 58% for patients treated with R-CHOP-21 in a study matched that for the control patients in the Primary Rituximab and Maintenance (PRIMA) study (Salles et al., 2011) . Hiddemann (2005) reported that grade 4 neutropenia and grade 3 infection occurred more often during R-CHOP-21 than during R-CHOP-14. Although a total 50 patients in R-CHOP-21 group (40%) received G-CSF. In 1829 adults receiving (± R)CHOP-14 or (± R)CHOP-21. Overall, 33% of patients were anemic during chemotherapy (Haioun et al., 2011) . In patients aged 60-80 years, R-CHOP given every 14 days did not demonstrate survival advantage over R-CHOP 21 (Armitage,2015; Delarue et al., 2009) , that 3-year event-free survival was 56% in the R-CHOP14 group and 60% in the R-CHOP21 group and the frequency of toxic side-effects was similar between regimens(Grade 3-4 neutropenia occurred in 74% patients allocated R-CHOP14 and 64% assigned R-CHOP21) (Delarue et al., 2013) . In others hand, a research reported that recent phase III trials have demonstrated improved survival by modifying CHOP either through adding rituximab or shortening the time between cycles to 14 days (Halaas et al., 2005) . Therefore, adding the immunotherapeutic agent rituximab to either CHOP has been shown to improve outcomes significantly, such that six cycles of R-CHOP plus two cycles of rituximab are as effective as eight cycles of R-CHOP, and R-CHOP-21 appears to be at least as effective as the more dose-intense R-CHOP-14 (Gisselbrecht, 2011) . Six courses of R-CHOP 21 with radiotherapy to the sites of previous bulky disease was shown to be effective in this group of patients (Pfreundschuh et al., 2006) . In this trial, OS and PFS were better in R-CHOP-14 group with G-CSF and two cycles rituximab compared to R-CHOP-21 and two cycles rituximab. Almost more patients were treatment with :http://dx.doi.org/10.7314/APJCP.2016.17.3.1513 Phase ІІІ Study of R-CHOP-21 vs R-CHOP-14 for Untreated Stage III and IV B-cell Non-Hodgkin's Lymphoma in Iran adjuvant chemotherapy in two arms. There was significant correlation between them and also percentage of adverse events were almost similar in two arms and very lower than other studies that also Cunningham (2013) showed that R-CHOP-14 had efficacy in patients with DLBCL and Halaas (2005) reported that R-CHOP-14 was feasible and early results showed favorable efficacy compared to R-CHOP-21, similar to German group for CHOP regimen (Pfreundschuh et al., 2004) . Our study was done in patients with Iranian ethnicity that Wang (2008) documented the impact of racial and ethnic disparities in access to treatment for DLBCL that could increase disparities in outcomes such as survival in the presence of R-CHOP. Also, Levi (2013) reported that affecting of treatment in NHL patients may be different in ethnic groups.
In conclusion, In our research that why the improved survival reported with CHOP-14 like German group is still uncertain, but it is possible that drug metabolism in different races/ethnicities be one important factor. Also, adverse events in two our arms were very lower than other studies.
